IP3 receptor binds to and sensitizes TRPV4 channel to osmotic stimuli via a calmodulin-binding site.
Activation of the non-selective cation channel TRPV4 by mechanical and osmotic stimuli requires the involvement of phospholipase A2 and the subsequent production of the arachidonic acid metabolites, epoxieicosatrienoic acids (EET). Previous studies have shown that inositol trisphosphate (IP3) sensitizes TRPV4 to mechanical, osmotic, and direct EET stimulation. We now search for the IP3 receptor-binding site on TRPV4 and its relevance to IP3-mediated sensitization. Three putative sites involved in protein-protein interactions were evaluated: a proline-rich domain (PRD), a calmodulin (CaM)-binding site, and the last four amino acids (DAPL) that show a PDZ-binding motif-like. TRPV4-DeltaCaM-(Delta812-831) channels preserved activation by hypotonicity, 4alpha-phorbol 12,13-didecanoate, and EET but lost their physical interaction with IP3 receptor 3 and IP3-mediated sensitization. Deletion of a PDZ-binding motif-like (TRPV4-DeltaDAPL) did not affect channel activity or IP3-mediated sensitization, whereas TRPV4-DeltaPRD-(Delta132-144) resulted in loss of channel function despite correct trafficking. We conclude that IP3-mediated sensitization requires IP3 receptor binding to a TRPV4 C-terminal domain that overlaps with a previously described calmodulin-binding site.